Cholinergic role in monkey dorsolateral prefrontal cortex during bar-press feeding behavior.
Cholinergic involvement in the neuronal activity of the dorsolateral (DL) prefrontal cortex in the monkey was investigated during bar-press feeding behavior. Iontophoretic application of ACh increased the firing rate of more than half of the cells through muscarinic receptors. Activity of ACh-sensitive cells did not correlate with any particular event during the feeding task. Continuous application of ACh markedly enhanced increases in response to events during the feeding task, and application of an ACh antagonist diminished response levels. This indicates that ACh release may occur during the feeding task and affect cortical cells to improve the signal-to-noise ratio of the excitatory input. Decreased responses to events during the feeding task diminished during ACh application. Driven discharges in the cells were evoked by stimulation of the basal nucleus of Meynert (BNM) where ACh containing cells are localized. This response was specifically blocked by iontophoretic application of atropine. In conclusion, cholinergic inputs arising from the BNM are distributed profusely among the cortical cells and modulate their excitability during bar-press feeding behavior.